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Abstract

According to the successful of using bacteria containing 1-aminocyclopropane-
1-carboxylate (ACC) deaminase enzyme activity to degrade ACC, a precursor of
ethylene synthesis in plant and resulted in reducing stress ethylene in plant and
promote plant growth when encountering stress conditions. This research project
gathered Bradyrhizobium sp. SUTN9-2 wild-type which contain ACC deaminase activity
and the metabolic evoluted strains (SUTN9-2 2.5 and SUTN9-2 3.0) in which
developed higher ACC deaminase enzyme activity to test their symbiosis ability with 2
economic legumes, mungbean (Vigna radiata cv. SUT4) and peanut (Arachis hypogaea
cv. Tainan 9). The plant growth experiments were performed under normal and 3
types of stress condition, including drought, salinity, and water logged, and then
determined the nodulation, nitrogen fixation, and lowering of ethylene production
ability which may be changed during the metabolic evolution process. The results
showed that metabolic evoluted strains could nodulate and fix nitrogen as good as
SUTN9-2 wild-type strain when planted under normal condition. Under extreme stress
conditions of more than 2 weeks encountering the stress, the wild-type and metabolic
evoluted strains still be able to nodulate and fix nitrogen. However, the extreme
stress condition affected overall growth of legumes, although the metabolic evoluted
strain SUTN9-2 2.5 tend to reduce stress ethylene more than that of SUTN9-2 3.0 or
wild-type. Plant growth under extreme condition was still lower than that of plants
grew under normal condition. Nevertheless, the ACC deaminase containing strains
could support plant growth significantly higher than non-inoculated plants. In this
case, the metabolic evoluted strain SUTN9-2_2.5 can be used as rhizobial inoculant for
mungbean and peanut in the field under normal condition and take the benefit of ACC
deaminase activity to reduce the stress ethylene and further support the growth when
stress condition was appeared in a short period. However, bradyrhizobium containing
high level of ACC deaminase activity in this study could not promote plant growth

under extreme stress condition as good as that of growing under normal condition.





